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(57) Abstract: The recording device of 
the invention comprises a head (21) having 
a plurality of nozzle groups (21A-21C), 
each nozzle group having a plurality of 
nozzles disposed with a predetermined 
nozzle pitch (k>D), wherein the delivery 
operation delivering liquid from the nozzles 
alternates with the transfer operation 
transferring a medium to the head in a 
predetermined transfer quantity (F), the 
recording device forming dots on the 
medium. In this recording device, two 
adjacent nozzles deliver liquid, and the 
nozzle distance (distance between #4A and 
#1B) of the two nozzles in different nozzle 
groups is equal to the sum (F- a + k>D) of 
an integral multiple of the transfer quantity 
and the predetermined nozzle pitch. 
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^iH*3 • DlJlT«g^$^S„ flfctf. 180dpi (4 • D) 

/XVl^y^/X/WpSrffiV^T, 7 2 0 d p i (=D) <£> Ky MHHSteT* 

PHIf*s tH]©7^^7^y(4^ 3 0;XH ltf^J&U 2fB©7^ 
10 * =7 4 Vf4'*X 2<DS X/V-# 2 7)^J& U 3 $ g <D 7 * 9 7 -T ^te^* iw; 
X7^#3/^J&U 4#|(D7^^7-f>'}4^40/X/l'#l^MU 

vas^SfrSE^fc^b-c^S. ft&x /x 

/U# 3 <Dfr&4 Sr&btti U 2 "Cf*. J X/U# 2 £ / X/l^# 3 <DW4 

*5, 3 3o©/X/v (#1~#3) as-f ^ SrGfcffi U 

^OMIF (=3-D) fcLTJtti££m\ 3i^7^^7^^Kyb^ 
PifSDfcl-C^SttSo 



20 <^^ — ^WJ^OV^T2 > 

HI 9 9 B fit, m%<D4>? — ^—X^m<D%i2<DWLWmX°1bZ>o fu 
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ignite, S3n<^x*^-f >-te^* 3©;x^# 2^/&u 2ti©7^ 
x/^# 6 u 4#i^7^^7-r 4<d; x># i u 5S 

10 7 0GD/XVV- (#1~#7) Sruttb U »-t©lltF (=7 • 



mi oami oBii, mig<D3--;<— 9y7%)m<Dmwmx*hz> 0 
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~7mAtfemirz> 0 nmx\^ ^yx/ni 1 Yy Y^\z.mxm^Yy v& 

(1) N/MdSiS«Ctf*>Sri: % (2) N/Mfiik £EW3L^i£)|liM^l31#><5 
(3) MiF^ (n/M) -Dl«^5ri, 

*ftfc»£fi3 • DtTM^tlS. *:<Dfe^ m*.&. 18 0dpi (4 • D) 
©yX;Wt'5/f©/^>i^V>-C, 7 2 0 d p i (=D) <DF-y hf^KX 
20 fflZ. Yy f«^5o 10(D^ 0 *^:fcV^ ^/X/WS^^fo^ 

Ky h^fg^TV^^^^^^^fiiiE^^^tbTV^So Mx.fix 01 OA 
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flSj&fc U 2f |©7^^7-f 2<DS X/V # 5 S.t>V-?^ 6 <Z> 7 X/k# 

2 /^J$ U 3#i(^7^^7^ 1©; X>V# 6 &T>V?;* 5 <o j X)V 

10 1 6 m*5V^ / X/U# 1 —7 X/V# 6 ©ft/Wc-f ^rfthm 

WX/W/^^-fS,, ~tUi N l~/^6tc^oV^-C^:TO/XV^P>-f > 

7 6o^/xv^ (#i~#6) aw^fctkttiu J£© 

«eiH*F (=3 -d) fcxmmzfox^ mm&jts:?*??^^}?? mbphd 
15 fc-c^*tts. 
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(4X2) <D**ifi$m t & s. at i frbftfr* t%w, t& w 4 ttx 
yxfyot^Kn, m%c&n<DmmfcVv htmj&ztiT^Zo ^(oam<d 



= = =^/X^i^cj;STOJ (tSB&^7 f /^) = = = 

7<M2:3£-3v>-c. CPU 6 y h&MW-tZZbteXoXgmZfiZo 

e>fl*J5fc£*i/rv^ 0 *33. ^TOffc^fc^T. KyMfflPH (D) . /X/UfcT 

(k • d) N -r^^ettH^Tfg^yx/^ (n) % (f) „ a— 
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< 2/ XjvmfckZ^^*— ^— xTOJi > 

01 lAtt, *mifeMm<DW&lS Xyl^©#J*©ttK0t?& 5. 011BI±, 

#H»£fl<^ y Kfi> 2o©y X/wp (H 1 / X>M£ 2 l a, m 2 7 X/v 
m 2 1 B) SHtX-TV^o fl/ 2 1 ASt;i 2 7 X/Wp 2 1 B fi, ^ 

io (Dmnmtmm^ 4 • dt^s u = 4) 0 

*»I©^fFlt yX/H¥©raRS (#b<f± > Il/X;^2 1A© 
/X^#4 Ati2/X;l/#2 1 B©;X/V# 1 Bir^WBS) 1 1 • DJJlfc 

365*31* (7 • D) ir/X/Hfyf (4 • D) £ <Z)fp^ L < ft 5 J; o ^ 

15 ttfett-cv^ 0 rtu-J;^ i) nfcvt/x^2iB©/ 

X/UflSjgjfc Lfc Ky>h 3fctfV*X i + 1) fc^V^y X/^2 1 A<D 

o*D, *H«S^fHo^y Kfc«fc*Uf^ i + 1 \z.%>tfZ>m 1 J Xsum 2 
20 1 ARX*/<* i }^lj5l2/X/HH2 1 B Bff^COiS^* (7 • D) IdT 

(D/X/Ub LT^fgLTV^ (®11B#R8) . 

TiB^i^tbfc so©/ x/ut isxmm-rz><Dx\ mmo^mxmm intern x> . 
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5 mi 1 Cfi N ^ ^ 7 y tt/^ 4 © / 2A«U 2#i 

10 A&t>V XVl'tf 1 B~y X/W# 3 B) (D^^C-T >-^^PtJ±Jb3feV^/X/W^ 
£-T5 0 r^tt, l~^^4^^V^-C^:-C^yX/^^^^^^^n±:^i^i-^ 

7 OO/X/l/ (y X/V# 1 A~7 X/^# 4 A&T>V XVt^# 1 B~7 X/P 
# 3 B) V* ^n±ttl U ^«^*F (= 7 • D) ^T^^ttT. 

<dx\ mmxhz> 0 

20 l£fc x 8 o©; X;^f t5 1 o©; «^l^fc 

tTj^ (k -D) J; 3 <dt? n KSr«ifH-5BS©l9:W-Ji 

25 ©iftl^^it^ 
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m 1 2 Ate, ^JS^IlCO^/ X/*MoraiTfc5„ HI 1 2 B tt, 

*mffi&n(D^y khu ; x^mvmm (§£u< i /x/vp2 i a<d 

/ 4 A £fl 2 / X/Wp 2 1 B(D/X;V| IB t CO TOPS) 5 • D^ft 

^«i£3 (7 • D) ©2^i/ X/l'bTy^ (4 • D) £ COfP^L< &3 «fc 5 

^ N ign-bti/rv^o ^tu-J;^ £>5/>°x (^i) ^*5V^/X/H|2i 

B CO / X/Vitmtfc bfc Fybt, 2 m^CO/^^ i + 2 ) tZl^V >T / X/W 

l¥2 1 ACO/X^S^b/c Ky h JftiSI^^»oTraiH4 ■ D^Til 

9 % *Wl©^y KiaWl i + 2 ^*5tt5!il 1 7 XVl^¥ 2 
1 A&t^* i ^*5it^m2y X/Uif 2 1 BtfS x Bf^COMi^a (7 -DX2) 

8oCD/X/l^ L.-C^LTV^ ®12B#i) » 
20 2 O© / X/m^t©^ ^ / X/Hf 5/f 4 • D(31 

Tlfi^Hfc 8 oco/ X/i^ LT^fgi-^co-C% H5^co#%^-elftB^ Lfcil 9 % 
v ^ — ^ TOJ 5 Rim tes 8 oco / X/i'Co 5 co 7 oco y X^ffi v n 
(7ocoy X/u^^^^ntfflBTfg-x?fe5) „ ^fc, 7o(7;/X/^fflv^ 

25 ttelfcSo 
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©7^^7-fy|i^4©yXH4 A#J#J&U 3#S<£>7**7-f^te^ 
* 1 (O J X7u# 2 B mm U 4 # g <£> 7 * * 9 << 6 <7) J X7t^# 1 tfS 

5 -w?* 5 ^^T N ii^ffl^frS 700/X;U (/XVl^# 1 A~/XVt^#4 
A&t>V X/W# 1B~; X/k# 3 B) Oft/Wc SrBtffi bfcW X/i^# 

-ctt N 7 o<d y X/w ( / X/u# 1 a~ y X/u# 4 arxf; X/i^# ib~; X/v 

10 #3B)^W ^ ^BtW U «t^-^©iHF (= 7 • D) ^Tj&SH^frLT, 

15 ft*?, ^HJg^S £ itfrxli^lJiW^ t ^t>^txm h fats: x 0 jc N -r ^ - 
JSC yXVUf^WPB^ („xf) + (k • D) t^Sri: 

je>o^tt % /X/i/^yf (k • d) „ -r^^etm^5fe/x/^ (n) x % 

20 i£4 (F) aMBgHzBEgbTV^,, -Tj&*?*> % ii^M ^R3J5U^rfx 

5fc*©*#f±s (1) vy Srqttti pjig^y x/^n gs^o ask iravMc 

3R0>H«fc2fctK (2) JRigftFfiN • D^K^$ix5r^T?*>S. 

< 3 /XyH¥^J:5-r — ^>TOJ> 
25 013 AW\ ^Il^lOlty El 1 3 B fi % 
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&msimm<o%m; *ji&<o^y rmm<DWLwmx*hz> 0 mi 3C&, *.mn 

*mW&M<D^V Kfi. 3 o©; X;i<m (MIS X/Wp 2 1 A N f 27 X/W 
5 P21B, |3;X/Vi2 1C) «H»x.-CV<>S 0 4S-yX/H^tt. **L-e*b4o 

[1f!$lK:, 4 • D-e£>3 (k = 4) „ 

#2SltelHSB©^3' Kf*> / Xy^^WHS (i£b< «s % 1 / X/H¥ 2 1AO 
10 ;X;V#4Aif 1 B©/X/Ht 1 B k.<DWiW\>. I2/X 

2 1 B©/X;l/# 4 B tM 3 / X/I^ 2 1 C0/X;V# ICi ©WIRB) ^ 

X/H¥©MR|j&sittj3lfl: (11 -D) fc/X/i/tfy^- (4 • D) <b<2fn^b< 

X/H¥ 2iA©y x/v^^ ufc Kfhi j»^iRi^»o-crai» 4 • d xl 

TMW^tlS r. £: ^&5 0 £fc N rtU-J: 9 s fcS^x (^i) I- 
fcV^T 7 X/Pp 2 1C©; XVi^ffM bfc Kyb^ lk<D/<X i + 1 ) 

KfcJV^T S Xjvm 21B©; X/i^7W bfc K y h t H>K V&mJjfa Kfiotli 
20 RS4 ■ VfcXmmibKMl&ZtlZZ.kKteZ. 

0*19. **»^io^y Kfcitttf, Montis* (11 • d) 

. /X/l'i: LT$ii{§L'*'Cl^<5 (@12B#i) „ 

^bT, *»it*li, 3 0(7) / / X;u t° y f 4 • 

25 -Cga^iJ^tLfcl 2<@£>/X/i^ bT^tM-rS^T*, -fy^-w^WJSrfr^ 
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B&fcfix l 2fli<£)/XVw£>5 , ib£>l l|@oyX;«v^ti5 (1 lj@<D/X 
/^^^^^ttBpifgX'fcS) e *fc N 1 H@<D/X/WBv^3x5fci?> (N = 
1 1) N -T>-^-U— ^TOJO^JC N ISHiill 1 • DKT$3:i££*L5w t 

5 El 1 3 Cii, MJO^^^-f ^tt^* 5<£>/X7l^# 3 A/^J&U 2#g 

^ l C;Wj&U 4SI©7^^7'fyii^6©yX/v#lA 

1 5 K&^T, ilSffi/B ZtlZ 1 1 lO/X^ (/ X/V# 1 A-/X/1/ 

10 #4 A&t>V X/V# 1 B~/ X7w# 4 B&UV X/k# 1 C~/ 3 C) <D 

tefrfrj V? %\±m Lft W X/W^^|ii-^ 0 - frtes 1 5 fc:j3V> 

/X/k#4AS.^/X7l-# 1 B-yX/l/^BW/X/^ 1 C~/X;Vt 

15 3 o &Qtm u ^-^nitF (= 1 1 • d) ^xMrntsnx. 

20 z-z><DX\ j>**atm^mtey x/umzm^-r- b&x%z> 0 ttt, &m 

*»nawi yx/^^^pi^i i • Dx&ofctK 
P5btt^>t)OTfi^v\ ^fc. *mmmm\z£tu^ /x/i^¥2ia&ovx 
25 /u» 2 i B<omm t \ j x/n¥ 2 i b .rxjv x/h^ 2 i c ©raws n uv > 
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(aXF) + (k • D) ICftoTV^tf ±V\ (ate. SE&) . 



10 

< 2 y X/H&fc: <k 5 tf- w<- ^ 5, ^i-spjgij > 

15 *HJg^S<^^ y K« N 2o©7 X/H¥ (H 1 / X/M8 2 1 A, |g 2 / X/w 
S21B) 3Hi;iTV^ 0 ^1/ X/H¥ 2 1 A&XfifS 2 / X/up 2 1Bft t 

<Dmnmtnm.K. 4 -Dtfcs (k = 4) „ 

*«B«|OAy m> /X/M^P^Rg (i^Kli, Bi/X/^2 1A© 
20 y X/U# 4Ai:l2/ X/H$ 2 1B©; X/U# 1 B t ©WHS) & 7 • DfcfcS 

mmm (3 -d) (4 -d) t©fp^b<^s«t5^ asm 

b*LTV^ 0 £.*LfcJ:!? % (^*i) i^t/X^p2 1B(DyX 

^s^bfcK^y ht, &i<d/<x i + 1) m*3v^/X/i^2 iao; 
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o-£ 19 „ #Hlifc^1!§<Z>^;y ijxtfs i + 1 Ki*JrtS» 1 / X/H£ 2 
1AW^ i ^3bnta^2/X/W^2 IB 7^ 9f5£©8K£S: (3-D) KIT 

5 O/Xy^i: UTl^tgL-rv>S (@14B#i) „ 

TMB^iJ £ ttfc 8 otf> y X/W £ UT^-f-S <E>T\ itu*ii<D#:%0ijT*Ifcl^ bfcii <9 „ 

y-?^W\%:'fs o $kia$, 8 o©;X/w 5 6o©y X/W>s/bv^ 

P>frL5 (60©; XV^^^^fttttJnJIg-efe^) o £f Cs 6OC0/X/«v^ 
10 fetv^fcfe (N= 6) N 9 jy^]JB«J©BSlt % 3 • D (= (N 

/M) • D) ^T^^tL^r <b^^5 ({1.U M=2) 0 

01 4Ctt N S|D©7^ Vfi^ 4 (Oy X;k# 4 AR^/^ 8 ©7 X 

15 7 X/k# 2 Ari^tfc U 3#@<^^^^^-r>-{i^^ 1 £>/X/U# 2 B^LthV-? 
^6©yX/P#3A«U 4fi©7^^7^Wi^5W/X;U#4A 
&t>VN-.x 9 © y X/I^# 1 Atmffc U ^#J& 9**7 4 lsim$L £ 

(y 1 A~y xa-# 4 ARrjy X/^# 1 b~/ X/u# 2 b) <ot£fr\m 
20 ^ £n£fcij Lfc W X/w^#^Ei-5 D r.*tf±* 1 7 frci^T^TO 

#>-e&3 0 &*5. ^^S&L^X'i^ 60O/X/I/ (/X;V#lA~;X;l/#4 
A&TJVX/U#1 B~/X^#2B) J&W ^P±W U «5-^©iJMF 
(=3 -D) {ZlT$8:i££*VC, g^ft:?**^ ^K$> h^fiiD^T^ 

25 
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a = lft<£>T\ 40©7^^7^ ^&$EJ8rrZ>tc#>\a*. 9® (4X2+1) 
15 tfV^^-f *l/CV^ 0 ^HW^-Ciix a = 1 &<£>T\ /«X 2-w*X 5 T?W:3f 

#-ffi#-^-«*ca>MSfc: hSrBMfcU ^6~/^ 9 l) T-te 

20 



WO 2004/080719 




PCT/JP2004/002418 



33 



^ (k • D) «fc *) hWrf^ btfX%Z>(DX\ ^y K«rl*f^i-50R©ia!W-Ji©i 



XF) 4- (k • D) (alt „ fc*3x SAT 

<d^-- 7y^RiJ5iJ*frpfc4?)^^m^ y^fyf (k -d) , 
ftbujwti^yx/^m (n) % mmm (f) amsSHnHSu-cv^. 
io mntD*—'*—? yzftpm&nsttvxo&ftte* ( 1 > N/MM-efesr 

(2) N/Mtek km^zm<DMmzh%^k, (3) MfF^ (N/ 

m) • D^is^&frsr x*hz> a 

<, ^^©/X/l^O^PS/^ ( a XF) + (k ■ D) Kfto-CV^fcfi 

20 

mm<D0i%m (H9B, mi ob) kj:*u3> i^c^y K«rfflwt\ -y^* 

25 TV^cfc£\ -r^^ — w^TOJ<^^ ic) i:t^-7yy 
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iTIi/^ 1 <£> / X/u # 3 B \Z. «t «? $ ftTl ^ 5 ^Sft 5 o 



Kr±s strafe©*-— 9 y7#\m<Dmmrmx*m^t^ v 

YtnWi^ W, 1 / X/H$ 2 1 A©;X/V| 4Ai^2; X/l^¥ 21B©/X 

15 /u# i b t (ommw 7 •D^^5«t5i-s t»tt bti/rv^. *nmm 

m<D^y Kt±x IB 1 / X/Hg 2 1 A©;X/P| 4 A tfH 2 / X/H¥ 21B®; 

^21 BO/X;k# 1 B $rlthtti^'SI/ X/Vt .Ufiy Xjum 2 1 A©/X;W 
# 1 A—/ X/l/# 4 ARU'^ 2 / X/H¥ 21B©/ X/W# 2 B ~/ X/P# 4 
20 B£r^ V^PtttjBl^^/X/i^i: tt N -T>^ — l/— *fWJ£rff5o 



/ x/^fc*> s 2 j x/iscomm (miy 2 1 a© / x^# 4 a £ ^ 

2 / XA-p 2 1 B<D/ X/U# 2Bi OMRS) ^ JUgim ( 7 ■ D) £ / X/U t° 
25 5/^ (4 • D) k(Dm^V<t£Z>o £.*UCfc»K (^*i) *-:fcV^ 
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T / X/Wp 2 1B©; XA^Jgjfc bfc Kyhi, i + 1 ) 121*5 

V>T./ X/H$ 2 1 A©;X;«^lfc Ky b £a s . ^i^fa^oTP^Pfi 

9 s *mW&1&(0^y Kfc: £*Uf > '^x i + l fcasttSlfc l / X/H¥ 2 

5 i a<d^ ^^etw^rti^y X/w (/ X/k# i a—/ X/v# 4 a) s.t>v-?^ i ^ 

fclt5^2 7X/^2 1 B^-T^^littfclW^/X/^(/X/l-#2B~/X/W 
#4B) fl*. ^O^S (7 -D) fCill^Wr^aoT, Mltfn-. 
/X;Hfyf 4 • D^TlH^J$^7b8o^yX/U<t LTmigU-CV^ (El 1 5 
B#R8) „ 

15 j&*3 n *3««^ISfc J:*ttf . 4 ^9 UtttJ^rftft 20©; X/^-efc o 

ts I^5/X/«fc5 20fl5/X;i/ (IiyX;kiH2 1A©;X/V#4A 
t^2;X;^2 1B©/X/W#2B) ©RIB8*S> *fti£* (7 • D) £>>X/P 
(4 • D) t<om^^^l 1 ■ DT*feofc 0 L*>U rfrU-PSbtl^ 
t>OT?W:*V\ pgt5^y^iiaiWi2o©/X;K*fcoT, 

20 MftS/X/l^t-fcS 2o©7 X/UOWHI* 5 , (oXF) + (k-D) fc&o 
-CV\ft,i*J^ (ate, £&) . 

tfeot, y X/ui^ 2 1 AfciSvMBfltf)/ Xyi^C&<5 / X/u# l B 4rfthW^"5Ty 
Xa-£ LT^5, oifc^ ®mirZ>j ^^ntW5T|g^2o<Z)/X/WT-fcoT. 
25 X/i^icfcS 20©; X/md|H!H£> ^ £:i£fil U&vv X/u^^^e 



WO 2004/080719 




PCT/JP2004/002418 



36 



10 D) IC&oTV^fcfJ^ (ott, flESc) o 

f?JS"J:fr5£©£:#^ 2o©yX;W0rn11 (aXF) + (k • D) 5:Ift5a 

M2 = a 1 : a 2T**5r. LV\, #TO^^*3^6#iH*F fit;*-— 

20 

= = =mm y J: 3 f« (^»J) === 

25 ^/Blft&/X^<D4tj&&ffl^-C. m^i"5o <i.U ±JB©ffiB&fcbfc*7 ? /i' 
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7^jb\ uTKmm^fL^v >?(D&m(DW)m*, yu^^^Hs 

l^$tifc/o^7Al^V^t, CPU 6 1^3-^5/ Mr»t5-i: 

<m$m\ > 

Hi 6 Ate, »l©le6fi^J^^v^6>i^«yX/^|^©flt^oIttMB|■cat)So El 
10 16Bfi, 11 (OmMm^m^hti^y K©ttiS©Ri0^*5. 

1 8 OfliO/XVt'&rWU /X/HfyWl 8 0dpi t?&5 0 £fc, 2oO 
7X;^J|j:, ^jH^IrJ^oT 18 0dpi fc tfrtLTSa^J^ttTV^o 

15 fi, ^<D£?\z.; X/u&m&\1rZ>^b\z.£^X, 3 6 om<DS X/u*ffix_^ M 
K^j^/X/Ut° -/^-^3 6 0 d p i t LTV^o #yX/Pp{^ X/I^(£> 

/ x/p# i ^nas 5 ^ is*f-\z.ttz> «t 9 t-s m^rp]^»o-r 3oiHe^^r 

_hlB^^:||»!l<^— y K&Jf^tU^ T720dpiX720dpi 0>;j— 
20 5 *5 <fct>* T360dpiX360dpi <D^> KWJj Srt? 5 

b< (k = i) N \^<o^^\z.x^m^t^^^y^^^^^M^^x 

T720dp iX720dp i <D3r— s<—7 V ^ WJj teffoWf-n^ / X/V 
25 S^2 1 A&t>VX/1^2 1 B<D#3 6 OioyX/W^^ /X;V#7~/X 
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7X;l/j|2 1 CO 3 6 0i©;X;W5^ ;X/l/# 7~3 3 4^0 3 2 8 B 

aW^&ffi^igft/X/W-ftSo £fc> P^-£^>-^n£WWig&2oo/ 
5 XK'&oT, MftS / XVMgf KlfcS 2o©y X/PO^Pffi (/ X/M&2 1 AO 
/ X/P# 3 3 3 i:/ X/Wp 2 1 BO/ X/U# 7 £ OBflKK *5 £ t>\ / X/H$ 2 
1 BO/X/W# 3 3 3 £/X/H¥2 1 CO/ X/k# 7 tCDmm) fc£> 2 9 4 
8 »Dfc:fc5 «&U D=l/7 20^fyf) o /X^fcTj^HU 7 2 

odp i lWJfto-c% 2 ■ r>\zt£Z> (k = 2) 0 *fc, t^7'^|:iiM 

10 = 2, ^j||*{iF = 4 9 1 • a = 6 \Z.?£Z> 0 
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